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E. I. DU PONT DE NEMOURS & COMPANY '
WILMINOTON 99, DELAWARE

l*UnCHA*IN<3 DCPAMTMCNT .

October 16, 1961
Mr. Lyall Johnson (4)
Chief-licensing Branch
IT, S. Atomic Energy Commission
Washington 25, D. C.

Dear Sin
Pursuant to the Atomic Energy Act of 1954 and Section"4d.21

of the Code of Federal Regulations, Title 10 Atomic Energy, Chapter 1
Part 40, the Du Pont Company desires a specific license for its Newport\
Plant located at Newport, Delaware, authorizing the use of Thorium
Salts as described in subsequent paragraphs.

-..«-. , Dispersion Modified Metals
General
Material Requested
Thorium salts. Including Thorium Nitrate an<
Thorium Oxalate,

Quantity
A maximum of 1,000 pounds per year Thorium content.

Weight ft
33 to 48£ Thorium in Thorium Nitrate and 45 to 56)1
Thorium In Thorium Oxalate, depending on the degree
of water of crystallisation.

Crystals
Quantity on Hand
300 pounds of "Ehorium total, but not exceeding the

. Allowing in each category! AR 32 I 3 8 ̂
Raw Material - 150 Ibs. of Thorium as a Thorium Salt
Processing Equipment - 20 Ibs. of Thorium
Sub-finished Products (Temporary Storage) - 50 Ibs.

of .Thorium
Products - 150 Ibs. of Thorium
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Intended Use
Dispersions of Thorium Oxide in metal.

Facilities
The processing operation will be carried out in an area

which is used only for this work. The area is about 25' x 40». It is
part of a brick building having a concrete ground floor. The area has
several working levels. Initially, we will use only the ground level
and the first elevated level. The latter will have steel flooring with
floor drains and splash panels, so installed that the area can be hosed
down.

The operation which la being installed in this area is being
transferred from the du Pont Experimental Station where it has been
'active during the past year* We have measured the radiation exposure
of the men on the job at the Station, and find that the annual dosage is
less than 0.5 ?em. For this reason, we propose to operate the area at
Newport as an unrestricted area. If we find that exposure for any
employee begins to approach 0*5 rem/year, then we will restrict the area*

Except for Thorium-containing products in transit, and small
quantities of samples used in laboratory analyses, all raw materials and
Thorium-containing products will be stored In locked cabinets.

Vented Area
The building will contain a general heating and ventilating

system; Total Intake will be approximately 9000 eu.ft./lnln., which repre-
sents an average of about 20 changes per hour In the building.

Storage
Locked cabinets will be provided for holding closed containers

of raw materials, semi-finished, and finished products.
Equipment

SR32I385
^ V-, •* ' ^"" *•""»"••*,. , '

r The processing equipment Installed in the building will be. tanks
for dissolving mixing and̂ reacting the~Shoriwn salt with metal salts, a
plateiSnoy frame' filter press, a calcining, ovenr-sr-apafclnation drying, and
calcining oven for mixed precipitates, grinding equî ment-i and a controlled
atmosphere furnace. In addition, other lafroratgtfy-type equipment will be
employed. Appendix A provides information on the use of this equipment,
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Hood
A hood will be installed so that the calcined Thorium Oxide

can be transferred manually without exposing the operator to a local
concentration of dust. Air passage through this hood will be about 2000
cu.ft./min. The calcining furnace will be installed in another hood. The
total quantities of air passing through this latter hood will be approxi-
mately 1000 cu.ft./inln.

The Thoria powder being transferred has the following screen
analysis;

Greater than 20 mesh 0.8*
28 - 40 mesh
4o - 60 mesh
60 - 100 mesh
100 - 200 mesh
200 - 324 mesh
Less than 325 mesh

This material is transferred to a vessel where it can be mixed
with water and subsequent operations are performed with a wet, non-dusting
product.

The vents from the hood will be discharged to'the atmosphere
approximately 80 feetjibove the ground, present experience indicates that
less than 1 microcuriaof Thorium will be lost per day from this point,
and this quantity will be sufficiently diluted with vented air that air
filters are not expected to be requ±yed. However, the air in the ducts
leaving each hood will be acSnitored-for particulate matter, and if extensive
concentrations are eneountestd.jflr' American air filter,"T;ype A (99.97$ less
than 0,3 micron) or its equivalent will be Install'SoT" . .

s - , • • •. ., ̂
Nont required, \\
Filters-
All mother liquors before being discarded will be processed

through either a plate and frame filter press, or a Mutsohe filter, after
first being treated to precipitate excess quantities of Thorium. See also
above considerations for using filter on hood vent.

Respirator Protection
——••»••-••——— _.i.Jii. i i i..jjiu.r fi P Q 9 I *5 Q C

The operations will not require the use of respirators.
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Storage Containers
Pried and finished and semi-finished products will be stored

t metal containers (pint, quart, gallon, and 5 gallon paint cans). Raw
.•materials (Thorium salt) will be stored in containers received from the
vendor. Samples containing 5 or less microourles of Thorium may be
retained for analytical purposes in closed glass bottles.

Handling
All raw materials and products in containers will be moved

manually. Normally, all Thorium containing materials will be handled
without direct body contact. Exception will be laboratory samples which
w* been consolidated to dense forms.

Instruments
/»«*• • - - » , > » ' . • . . . ' . . .... . '.•"

Beta and gamma Monitoring
Nuclear Measurements Corporation Oelger Counter, 0S-3L

or equivalent will be employed,
Alpha Partloulate Matter
Particulate matter emitting alpha particles will be counted

by Nuclear Measurements Oorp. Proportional Counter, PC-3A, or equivalent.
Neutrons
None required.
Air Samplers
Eight samplers will bt employed to monitor the air continuously

at various points, Including* at working level, In front of hood; at working
level near the center of operations in the room; and in exhaust from the hood.
Samplers will consist of Oelman filter, holder No. 1200-A, using 2" Qelman
Glace Filter Paper, type E or equivalent. Air at the rate of 1.0 cubic feet
per minute will be drawn through each filter, using a Bell and Oossett airr-
pump, number SY.C 18-1, or equivalent, °°oo

Sealer | ~
The alpha counting instrument above Includes e>«so«±eTT' -
Fluorlmeters
The Thorium content of the final products and intermediate

products will be established by X-ray fluorescence, using a Phillips
V «*•»... <««.
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Administrative Procedure
Initial operation of the process facilities will be done by

engineers and laboratory assistants. The normal complement will be 2 to
4 persons per shift. Initially, only one shift operation per day is
anticipated, but facilities will accommodate 24 hr. per day operation.
Personnel to be involved have had laboratory experience in handling both
hazardous chemicals, and the engineers have had experience in handling
laboratory quantities of Thorium.

Standard operating procedures and safety considerations will
be written for the use of each of the major pieces of equipment, and each
person in the area will be trained to use and follow the procedures. A
written operating log will be kept.

Supervision of the entire operation will be by technically
trained personnel. All changes in operation, safety procedures, and
written,procedures must receive their..approval, , . ...

Radiation Protection
Because the Thorium will normally be handled In lots of 10 Ibs.

or less, special protection facilities will not be required for the shipping,
handling; and processing of the product, (part 20.20 3f»)

m

Radiation Survey Procedures
Radiation Levels
Will be monitored .with a Qeiger counter*

Contamination
Will be checked by the ufe of a Oeiger counter, and/or a wipe

test, using a PC-3 proportional counter.
Air Samples-
See section on air samplers, under Instruments,

Effluents ,>.•,*..:>,- - .
Air effluents - ate air samplers under Instruments, Thorla —

content of precipitates and mother liquors will be established by assay cflB
process (X-ray and wet chemical for each step). F̂

AR32I388
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Leak Testing
Visual inspection of equipment,

Personnel Monitoring
Film Badges
Film badges will be Issued to each worker assigned to the

area. The films will be processed on a once-per-week and once every three
months basis, using Tracerlabs' film badge service or equivalent.

Dosimeters
None will be required,

tfrine Analysis ' ' """" " '. ' ''"'"
Will be done for Thorium once per year,

Waste Disposal
Estimated Quantity
500 Ibs, per year*

Methods
Two general methods of waste disposal will be employed; burial

and discharge to plant sewage and water effluent streams.
All solid or heml-iolid Thorium containing materials will be

accumulated, stored, aad periodically buried. Burial will b« In the plant
dump, located remotely at the far end of the plant, —

\*t *•

All solutions containing Thorium will be normally treated ca
chemically to preoipltate as much of the Thorium as possible before dis- 2..
carding them. The resulting solutions will be emptied Into the sewer on -jh
the plant. The resulting concentration of Thorium In these discarded JJJ
solutions will be below detectable limits, and several orders of magnitud^
below those specified by ABC regulations, Part SO, «±

Spills will normally be picked up and discarded along with other
solids, and the floor of the building will normally b« ««?jjyd Sown from
tine to time to remove trace quantities of material, and t|fp$ %mysjso
be discharged into the plant effluent.

test than $ SdlJlQuries per day (18 grams} of ̂?**™ *J*
to be vented Into the atmosphere from these facilities. All venting*
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Laboratory analytical samples will also be buried.
Training and Experience Available

See sections on administrative procedures.
The Newport plant personnel are used to safety hazards of the

type encountered with Thorium, for example* The plant has had many years
of experience in complex chemical handling, Including producing titanium
from titanium chloride.

Appendix A gives the details of our process. This is submitted
as an Appendix so that it can be maintained as confidential,, since:

1) Public inspection does not seem to be required In the public
interest, since the potential safety hazards have betn fully covered. .

2) The du Pont Company has gone-to considerable expense in
developing this process, and we are not yet In a position to disclose it
publicly.

The du Pont Company fully appreciates that anyone receiving
materials made as authorized by any license granted Would be required to
conform to the appropriate Federal Regulations governing source materials.

The potential for this use is approximately 500,000 pounds per
year. We will request an amendment when quantities In excess of 1000 pounds
per year are required,

/"V'tHiM operation la similar to the ont at our Belle Works, tier
STB 58'covers the work at Belle. My letter to you dated December 23* '
supplied Information for this Installation. It is expected that the
being done at Belle will eventually be transferred to Newport, Th'
License would be no longtr required. When this change is to be r
will bt advised and the changes* if any, required to the Kewpor
will be requested.

Oolumblum Extraction
At our Newport plant, we have in progress a

oolumbium from its ores. In this program we work w5
very low levels of Thorium. During the processing
la concentrated. In this work, we have been ope-
expiration date May 31, 1964.

We expect to continue with this p; A R 32 I 390
Thorium will be buried, along with wastes frt,
metal program.

e
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E. I. DU PONT DI NEMOURS & COMPANY
INBMMHATW

WiLMiNdTON 98, DELAWARE
PUKCHAS1NO DCPAftTMENT OOtOber

Mr, Donald A. Nussbaumer, Chief £ 3
Source and Special Nuclear Materials Branch > ^
Division of Materials Licensing ~*-j if
United States Atomic Energy commission ;-' - ~* ^
Washington, D. C. 20545 -..^ • r\> gj
Attention? Mr. Robert L. Layfield I;:!;! 3 3

Ref ? 40-6664 - License STB-469, As Amended ^ f
Dear Slrj

Submitted herewith is application in quadruplicate for
renewal of License STB-469* expiring November 30, 1964.

M.. Your attention is directed to Appendix B which Involves data
of a confidential nature. We request- that it oe witneld from public
inspection under the same conditions which now apply to Appendix A of our
October 16, 1961 letter; Supplement I, transmitted with our August 7, 1962
letter and Supplement II, transmitted with our October 4, 1963 letter, as
provided in Section 2.790, 10CFR2, "Rules of Practice*1. We reiterate our
reasons as follows!

1. Public inspection does not seem to be required in the
public interest, since the potential safety hazards
have been fully covered.

2. Disclosure to the public of the proprietary information
contained in Appendix B would be detrimental to the
Du Pont Company*

3* The Du font Company has gone to considerable expense in
developing this process, and we are not yet in a position
to disclose it publicly.

If any additional information or clarification it required for
approval of this request for renewal, please advise as soon as possible.__

cr»
CO

__ . csj
C. K, OILPBT
AUXILIARY SERVICES
SERVICES DIVISION

CHQjmfd (_ dftedi* *&y
Attachments SE£ SFP.vr*~p .x"̂ -**̂ -. M*T^»!AL WITHMSLB/p.r *^^*>-m «...*__ •*,•*"' ̂-* * « •• '••• « — M«ni» ft * i IIIIMWS^

VVr.'jn' SESViv'.'» 2.790 of



UNITED STATES ATOMIC INEKWY COMMISSION
APPLICATION FOR SOURCE MATERIAL LICENSE

Pursuant to the regulations In Title 19, Code of Federal Refutations, Chapter i, Fart 40, application U'
made for a license to receive, possess, use, transfer, deliver or import into the United States* source material
for the activity or activities described.

Q («) New license
Q (o) Amendment to License N
OB («) Renewal of Lkeatt No.
G (<0 Previous License No.

S< NAMK Or APPLICANT

I. du Pont' da''Nettfiiips & 00»; Tno,

Wilmington, Delaware 19898_____ _ _ ________________________ __
4; »TATi~TH**bOKM«(I«} AT WHICH .»WJHe« MATERIAL WIUU M *9«»I«««O ON U*fO

B. I. du Pont de Nemours 4 Co., Inc., figments Department4 Newport,
|. ill*INKM Oft OCCUPAf ION

Chemical Industry
I. (•) IP APPLICANT IS AN INDIVIOOAW. «TATI

CITIXINtHIP
(fc) AOI

t PUMPOAI PON WXtCM iOURCI MATMtAU WIU. IB UMO

Produotlon of dispersion modified metsls snd assooiated research*

CHEMICAL FORM

URANIUM OCKJtTIO W
THE U-281 UOTOK

HÂ ri AT ANY 41UMAXIMUM TOTAL

....._

flee supplemental sheets

See supplemental sheets .
•

'• f1Srâ iJ2SLffS5S7t«î iSi" SS T<fflUIKJBJS<r*tiJ*«> n iiiBgraa tt̂ uMd) w Mm tm.

See supplemental sheets

8t* supplemental sheets
*

AR32I3925--10
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3. Squrce.Jteteaflal

(a) T£2§! Thor-Ium natural
All subsequent weights are quoted in terns
of contained thorium.

(b,c»d) Thorium nitrate, containing 33 fro 4-8
thorium (depending on the amount of
of crystallization) , 1,000 pounds maximum.
Thorium oxalate, containing ̂ 5 to
thorium (depending on the amount of water
of crystallization), 1,000 pounds
Sub. finished products (temporary storage >»
2,000 pounds maximum* (See Appendix B
for description.)
Dispersion-modified metals, containing

thorium, 2,000 pounds maximum,
TsT Kaxtmun totai-'qtxanti'ty of aeuroe material on hand at

any osa tiaet 5»000 pounds* *

9* A.JB.̂ 0 (See Appendix B)
&• Storage

This item is covered under Iteo4 1 and 2,
C. R» ̂ hlt combe to D. A. Nussbt.uaer, dated
October 4, 1963*

10. 'Hie minimum technical qualifications required for the
person responsibls for the radiation safety program arot
(a)a) a bachelor̂  degree in chemistry • physios or
en£lne«ring from an accredited college or university,
(b) completion of the formal course In 'Safe Handling
of Sadio isotopes" conducted by the Du Font Engineering
Department, OP equivalent formal instruction.

minimum technical qualifications required for direct
supervisory personnel aret (a) two years of college
training In chemistry or the equivalent, andCb) on- the-
Job traininĝ  including familiarity with all parts of
the are* f&fety regulations, the reflation safety portions
of which eBphaaite the job requirements for safe operation
and compliance with 10CFR20. j$R32 I
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11, (a) Tracenab fila badges are used* !Ehese badges have
a lainiroum sensitivity of 30 orem beta and rt,rera
garaaa*
Nuclaar Measurements Corporation beta-gamma survey
n»ter> Model 5S-3L, or equivalent is used to
monitor restricted areas and a&jolning unrestricted
areas to be sure that radiation levels do sot ex.
cesd permissible limits. A survey meter is also
used to establish the beta-gamra radiation levels
at the surf act a of containers filled with product,
so that the containers can be narked in compliance
with AEC and ICC regulations.
Airborne thorium is monitored in appropriate
locations, by drawing air at known rates through
Gelnian filters, Holder No, 1200-A, using 2"
diameter Gelman filter paper, 1'ype E or equivalent*
Air is drawn by 1.0 cfm Bell & Gossatt air pumps,
Modal SYC 13-1 or equivalent.

. . - . Smear samples, and .air,«filteK,t»»mpl,e.a1,4re..counted
for alpha radiation using Nuclear Measurements
Corporation winlotfless proportional counter, Hodel
PC-3A, or equivalent with sealer.

(b) Film badges are processed by Tracerlab, a division
of Laboratory for Electronics, Inc., or by some
other reputable commercial laboratory which
specialises in this type of work.
The beta-gamma survey meters are calibrated weekly
against self •contained uranium standards.
The windowlesa alpha-counter* and sealers are
calibrated, monthly against a purchased
.dimensional* alpha-emitting standard.

'

rate of flow through each dust filter is
" calibrated weekly by inserting a Gelman rotameter,
. calibrated in liters per minute* In the line
during actual operation*

(e) The small-scale experimental Dispersion-Modified
Metals semiworks area is the sane as it was as
licensed under STB-̂ 9, dated December *, 1961.
as amended by Item 1., paragraph 3» of the letter
from H. J, German, Jr. to J. C* Deleney, dated
July 20, 1962* (Special reference Is made* in our
license application dated October 16, 1961," """

* ' ladings titled Facilities, Vented AreJ
and to the * Amendment to Appendix A,"
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11* (fl) - Cont'd,
•iated November 20. 1961-} An additional 130: ofa
ventilating blower has been Installed in the arsa,
bringing the total ventilation to 10,200 ofm, in
addition to She fasility described in the llovecber
?-0, 1961 "Amendment to Appendix A.rt
Supporting research oontinuss to be performed la
laboratoriesf with small samples, as described in
Item 3, paragraph 3» of the letter from K» J,
3oroan« Jr. to J. 0, Delaney, dated July 20, 1962.
For further information see Appendix B.

12. (a) In all of the process, there are no unusual
hazards. (A single exce-otion is oovered in
Appendix B») Materials of construction are non-
flammable* In general, we operate In harmony with
vell-knotm, stringent, safety and fire protection

.- ..,,,.... standards whl<ih p>rav*il tĥ ougnout, th* Du Pont ...̂^̂
Company and are rigidly enforced through line
supervision, as well as by periodic surveys snd
on-the-spot inspections by the Company*s central
Safety and Fire Protection Division*
A running inventory of all source material is
j&aintalned* It is checked and certified monthly
by the Hadlation Protection Officer*

(b) The most likely accident is a spill. If a spill
cf over 100 g» Th03 (90 g. 2fc) ooours. area
supervision must be notified so that proper
cleanup, verified by smear tests, is assured.
If visible dust occurs, the building Is evacuated
until the ventilating system clears the air*

: In the case of major fire, in which the plant
fire brigade is called, area personnel advise the

- fire brigade* All reactive gas flows and all
electric power to the building are cut off. All
persons entering the area during a fire must wear
Air-Pak masks or equivalent, aa protection
against Inhalation of thorium-bearing dust*

(o) Dust Sampling - Ibis is the main part of our
noni toring program. Experience to, date has 0 - 0 _
shown potential ingestion as dust (approach 11(32 I 39 D
10CPR20fs.HCG levels) as the only radiological
hazard of this operation. Dust saqplss are col-
lected continuously in all areas, read for
permanent alpha-count rate daily in restricted
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12. (o) - Cont*d.

areas and weekly In 'jnrosvirloted areas. This
ar-iapllng is done In all areas where dry, thorlated
material is handled, sxcept the small laboratory
hcods, and including all points where dust can be
sjeotsct from our area. A total of fifteen £ust
samplers are now in use; this number may very
slightly frotf. time to time as our essperiezice
dictates, or as a temporary experimental unit is
'ouilt or dismantled.
?llffi.Badg<tg . Film badges are used for all par-
sormel assigned to and working regularly in areas
where thorium compounds are used in the production
or storage of dispersion-modified metals. They
are alao used, by selected personnel working with
experimental quantities on a laboratory scale* The
badges are read on & monthly basis. So far, they
show no exposure to significant amounts of beta.
gamma radiation.

sta - Smear tests are taken weekly in
. , . < , . . < ,

areas* The specimens are read for alpha count
rate, to serve as a check on the effectiveness of
cleanup procedures. (For details, see paragraph 4,
H. J. German, Jr. to D* A. Nussbaumer. dated
August ?, 1962 •) Cleanup is now required if ameer
sample counts exceed one count /Kin* /cm*.

-gamma surveys of radiation levels are made
in operating and storage areas. This

supplements the film badge service.
USAEC Inspection - Attention is drawn to the fact
that these procedures were judged to be adequate
by the Division of Compliance, U.S. A. E.G., on the
occasion of an on- site inspection on November 12,
1963, during which no Item of noncompliance was
found.

13* (a) It is possible that up to 2,000 pounds per year of
waste thorium may be disposed of by burying. A
very small fraction of this could be raw material
irsed In Intermediates or In aetal as product.

Host of it will be in the form of sludge or
powders, chemically unreaotive, and will be. bur led
in accordance with IOCPP.20,30̂ .

AR32I396
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A sraall part c.f the wsiefce is aqueous effluent,
overflowing fron a settling tank, (see Par. 3i
Supplement II to fcp-aeniix A, letter from
C*~R, WhitooBfce to D. A. Nussbaumer, dated
October ̂ , 1963, see also Par. 5> H. J. Ooroan, Jr.
to D, A. Hussbaumer, dated August 7, 19̂ 2 r and
Pur* 3, H. J. German, Jr. to D. A* tfussbaumer,
dated August 16, 1962), Thus effluent is aent to
sanitary•sewers In accordance with 10CPH20.303 and
100PH20.106.

ffc

1

AR'321397


